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[-2-9=] 

£ wl^-^v|4- ^^-oj^VAio] 7}<S^^*£ $£-3-^, 

^ €^^-3. 7_>3-§- ^JE^- ^r^^-S ^lsl^r 4^r^l 'V**}^ 

^ ^BflS o]^^, H^-!±o]} y^]}9\-^-7\ t^>51^- *>J1 f^ofl ZI^tL^ xtj- 

^, ^^M, S^H H€- tfl^ZH^^K^H ^.Cf 

*1» ^ 7>^*1- ul^Ai^^ -R~§^«:-§- ^tiltV 7>^^ 

£ 4a 
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£ 5c U^f 91 ^ 5-*]^ ^S., 
5. 5dfe 5a^l C^-g- ^-cflS. 

£ 8£ £ 4^ 7K^^3L*§ ^X r i^ i^z]-^ o.^^^ ^el- 

's ^ 7fl<i^o_s. £^lt!r 7fl^£. 

5: 7: 

10: i-awflil 15: 

20: 25: Zl-^^r 

30: ultflt-y^zK^^ 50: ^.^-g- 

55: 91^ 60: ZL-f-ti. (groove) 

65: -g-^ 7 fl 70: iflJf ^ 

80: 90: 5L*\B] 

100: €*}^-g-7l 
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wl^ii^^^ (Emergency Core Cooling Water)!- Qx}£.-%-7}£\ ^^r^Rr 
wj-Aioj 7}^^^ -^V^H, ^^^(Cold Leg)^4ji m^aH ^ 

zv^o) ^^afl^y]^ #^X\^o_3_^ w]a o 1-^^z|-^7> #^JjL 

, ^-§-71(5) 3 3 -2-3. *§^5M ^^-§-71^ f^ofl ^Bfl^(lO) 

^s]^ ^^-§-71(100)3- ^tiH^(lO)^ tfl^-oll^ ^IL^-o] ^3 

^ i^KCore)(7H ^ yfl ^(10)^ <y-^-§- 7 l(5) *>°H*r *!^r 0 H 9]^ 

-22^^ ^^>o] 7^«-(20)7> ^^^Cf. ZL^Jl, <y-^^ 7l(5)o1 ] c^^5]ol ^ZH^ 

^«r-g-S7f £)^r ^^ (15)5ll . > ^^(15)# ^*fl -fr^^M #^(20)4 

(7)^ ^lM-^^ 7 ><i^ ^2f^7> ^7l^"^7l^iLS. ic^Hfl ^(10)^1 "g^TT 

i^^KHot Leg)(25)-fr 
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21- ^ 71^2] ^7fS ^^1 * <$1*17> ^A>^7Mofl 7l^O.S ^$3. flfe W}^ 

^1, a>jia1 7 }7& ^ ^<£g- s^fl^rlE-I- s} 1 ^}^ (Double 

Ended Guillotine BreakH A^r ^^TflAM^CLBLOCA; Large Break 

Los s-of -Cool ant Accident^ ^£L& 7}^SLS. ^7>^4. ^7H, ^ ^AA^ a>ji 

<29> o]sq- 7 ,^o. ^^17171 7>^^S-^ ^7}^^ tl^^O^z^-I- ^ 

*>7l ^tr wl^-^^^^^^rOO)^: *1^£(15)°1 A^°] ^^(15)^ 

^*fl ^A^rA ^4H1 4^(35)# ^-*fl ^zr?J|^ hB# 

<30> HjAj-^Alt^^l- ^°J* r fe «o V ^^ ^ ^1^, H H ti >^4 Hl^Al 

t!^(15H1 ^r^Rr u o v ^(CLI: Cold Leg Injection)^ $14. o] ^ bfl a] ±= 
Hi ^zH^r^(30H 7^^(15)^1 <£^£[3L, ^A] Sj-^A} 

J17H1 7-1^(15)01 ^0.5. ^^§1 ^^ofl ^AjSl^ 3^^(35)-!: ^ 7-l^r 

^(15)^ 3-€r QAsL^A^ wfl#^4. <§r, 4^ 7i£r#(15) 
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n til^v^Ai^^ 4Ht^°l «Va S ^ ^l^o] 5X<£v\. 

<3i> ^1-71 *V ^-^1^* ^fl^d^t wl^^^^ H o^^l <U £ 2^1 51^1 

& v}<% z±o] y H]^^^z]-^1- ^^S-g-7l(100)^ ^«.(20)^1 ^^°J*Kr *?M 
(DVI:Direct Vessel Injection)^ 9X^. ^, Hl^^H^* ^^(15) tfl^H ^7} 

^^711 ^2001-76548511- ^4 ^ ^^"<H^ 7><y-7^^ ^ 

<32> ZLeiM-, £ 3«fl SA]^ a]-^ ^o] , <y-^-g-7l (5)^ ^tifl^(lO) #^Jf( 2 0) 

°\)*) ^^(15)^ s}- 1 ^ (35)0.5- Hfl#5]^ JL^S] ^^ 7 } °-%.6\) o]^^ o.^,^^- 

*>7>£ V}^±^^7\ ^^(15)^1 ^<$S\°\ ^7}^r^o] ufl*- ^ , 
^7}ji.-g-7l(100H] ^^^Rr iH^fe ^7l-§-^ol 7] ^Sfr*] 

<33> ™n> o>q^, #2fl7l#oD n}-^ ^3 ^^^^ 7>^^S.^ ^7>5Ur, 

^7>5-g-7l# ^*Kr ^-§-71(5)^ ^£-4 ii^tifl^(lO)^ ^ 3-^ 

JI^S] -B-^ofl £]*fl S)-^-^ O.^ nflo- ^7)1 Wl^-t 

^^^01^(30)0} ^^S.^-B] ^<a£|- til^A]^z]--7V ^ 7^^(15)^; *j= 

30-8 



1020030022109 #^ 11*1-: 2003/5/30 

<34> nJ-sM, ^^iHHHfe ^^>S-§- 71(100)^ ^«-(20)ofl^ 

#71-^-^011 4^ (35) AS. -f3]wfl#s)^ yl^^^^ -f 3«fl 

#(ECC bypass) «l^r^l ^7}^ -g-*ll7l- 3H^. 

<35> #7^ ti><4 ^ ^-5)tifl#til^: ^7>S] ^<?I^r 

(LBLOCA)^ ^71 7l#(Late Reflood Phase) ^<S^- 2|ol£r:£7> 

^7}f>\5L, ^7>1S]^r ^#0] €7>S <£*H ^A^Tfl 

<^(30) €M1 ^5L2] -g-^# wl^-ii^^^ ^-fHlM: ^^H^T] 

Hl^^^z]-^ Hj^-i- 

#^-(20)51 JI^7l<*)| a]^^v^^7> 34^(35)^ -fs]tifl#£]ir 
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3 v+afls. sM^. 



<39> £ *}JLX\ 7^*6\] ^S)^ *W±^^7\ A>JLofl 

tifl^wi^oi ^s^^ ^-o.s.^ t ^4^o.s. ^j-^ifi- ^ ^Aioi] ^s}^ 

^*H^« ^7]-A]^ ^^S. S^T-fl^ 7^H7lJl ^7><I^: «oM^H 

€*>JLS} <T 7fl^€ ^-ol^Al^ 7>^^S.^ 

*ll^Kr 

<40> OH- ^^*>7l W 
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0.5L ^*13*f t^T^ ^-1^ ^1*}^, O]^^ *f 7fl^ ^-g- A}oH Z}-Z}- 

*1 ^ 'V^^^ ^#5^, ^ ^ 

<44> ZLE)JL, ^-7] A^-g-& ^ ^6\) 2jol« 0 >^O.S. 7_>^-g- Z>£^- tifl^S^ 

^ Q^^^r #71 ^-g-^^r #71 ^(h)^l 1/2 3.7]S>\ ^^-ir ^ 

^l^W ^ ?I3*Rr ^"S^ 1 ^ # A J?i 7\A7\ ^(h)4 # 

< 45 > Hl^r, ^-71 Jl^-g-^ Tv-l^ 7Wfl o]#o| ^o]S- ^TrjL ^#£l^ ( 

7]§tb 7 cK^ #-^4 7 <H^ £°l*l7> 4:3ol £l£^- #71 ^-g- 

71^1 vfl^ #7l t^HflSj^ ^l^^^l ^l^ ?A=r ^t}. 

<46> ol § >, TQrtSi\ ti>^^ltV ^1<« ^-"S^ 5L#6\] ^Tl^H ^ >5MI«M1 ^ 

#J1S., #511 71 #4 ^-2.^1 tfl*H ^^^715. 

<47> ^. ^-^ofl 14s. 0-^<g--g- ^s.ti.S- ^tiltl 7><y-^^S^ ^7>S^ #^(2om 

^#*Rr ^-§-71(5) ^ ^wfll(lO) 4^ ^flW^ ¥ ^MAS ^^l£l^ 
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4^cq ^^.(50)^- ^al^tf. _S_4-g-(50)£r 'V'*H33 #4^4* 45L4 *8^44 4 
^-§-7l(5) 4 ^«1]^(10)^ z}- ta^ofl 4^44^-5. 7>z^ z>5L^- ^^^^ ( 

444 4^Kr -SL^^l^Hl zj-z]- 444^1 ^z] ZL^y.(groove)(60)# ^144 44 

. 4*1 4*fl, 3WHr ^-^-§-71 (5) 4 ^nfl'Sdo)^ ¥ ^4<>fl 44^ 'V'4^ 

#(50)4 4*1^4 4€- 44=4 ZL-f-«(60)« ^444 £)^r 3H4. 
<48> a>71 -&4-g-(50)£r 4^4 44 ^J^W 4^34^ -H^4 4^4 44-2-5- 

4]4*WI 3^ 33-515.4, ^^-(50)4 Ji4-g-(50)4 o 14 ^11(60)^ tfl4^^4^r 
«- S44 ^44 4^4 ^44^-3- #4*l7l7fl 44. ^, n^«(60) 4^M1 
43|s 344^ ^4447} 44 ^4*J= 4^4 4434 ^44^1, 444 

^ 444-lHl if€ #^4 3 4 44°-^4^ 4^34 ZL^tL(60) 444 ^44 ^ 

s. 344^ 44<>11 434^ ^^^4^7} 444 ^44 =l^- 

y (60)« 44 4^ 44^ 444^4 4^ 344. 

<49> a. M^cq y>^-3l *V ^ 4*HH 14 s. z^^o^Alo] 7}434i^ 44^, £ 

4<H1 51^*1 44 44, 4Jl cfl^>^ 43-§-7](5)4 4^r44 ^44(10)4 4^4°1] 
4^r444 44 wfllsl^ 4^4 'V'4^ .s_4-g-(50)4 4«144. 

<50> £ 4 « i 5i H^14 44 44, J3-4-g-(50)£r ^-v\] 5mm 444 4^4 

44*111- 4*14444 7l$o.s ^4 4^4 4444 4-£4 ^ 'V'4^4 444 
4i4 ^444. 444, 1^4 4 44°11 4€- J144(50)4 4-&^4 444 ^ 4 

^ ^£7f 44. £ 5a<Hl iAl*l ti>^ zj-o}, -2lol«A d o. 7 |-o. s ^g-s]^ ^ 44 

(55)4 43l4£r 55°44 65°4 ^4°11 44^ 7>431, 44^4^1^ 60° 4 43144 4 
£4 ^44, s 4b<Hl £Aitv 44 44, i*-4-g-(50)4 ^ 44(55)4 43 -8-7] (5) H 
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^tifl^(lO)^ ^^SLS. #e^H^ ^ ^#(70)°] 7fl^ ^#7-^2) 

£51^- ^, ^-1^(50)^ xfl^r *A ^#°H, o] ^-#(70)£: ^WfFf-^l 

i§-S.2} <x^5. ^t^. ^7}*}, ^-8r 30mm 50mm ^1 ^MH^ ^^^cf. 

<5i> <U^91 Ml 7fl£] ^^(15)^1^ ^^S. 

^ 3H°5L, #^¥-(20)^1^ ^ y cRMf^ 4 

#^£r#(15)3 trf^i H>i| ^ o^cf. tt}-5H, ^^-§-71(5) ^ ^«fll(10)^ 

tfl^ilS. ^S)tt ^M*}. cfAl £ 5a<>ll a}^ ^-o] , A^^-(50)^) ^ 

^ A>o]^ 60 °^ Aj-oiz]-^- £5L^ ^^Hr ^.§.(50)^ ^-^(70)ol ^ 

«>-g-^-^ 60° ^^Tll ^4. 

<52> A^-g-(50)^ 9 j 1 g (5 5 ) o 1 ]^ ( £ 5b ^ i 5(^1 w>£f ^o], ^ ^ 

B) A^SLS. %^3L ^7£°\ 1±A<L5L yfl<i5l^ (80) <>1 ^£tf. «>^" 

i 5C^1 51 A)*]; W>5}- ^ , 3. (h) ol 1/2 ^ ^^( D )^- ^ 

^ ^f-^(80)<>l ^sH, z| 91^011 ^ol« o v^ nq-eh ^^(80)^1 

7} 7]?)7\ ^(h)<Hl sfl^Rr ^5L^- afl^t}. 

<53> olSf ^-ol, ^-^tg( 8 o)^- ^tilf-oll t45f , ^^-§-71(5)^ vfl^^ozl- ^^-(50)0) 

■f- 91^(55)AS. ^e^l- 0 J ifl-^ ^-#(70) ^ ^yfl^(10)sl ^^^4 A^-g-2l 91^ 
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(55)°.3. !-al*Kl ifl-9- ^K70)<M3 ^71^ g -g-^ sit!" ^r^^-i- ^1 

*>Jl, <I^M1 -2.^(50)^ 4]^MH3-§- 7fl^t!:4. 

<54> zz.e)JL, 91^(55)^1 J2*HRr T*M^id 2.^e)(90)fe, £ 5<H ^]*1 

»>^" (fillet)^ ^EflS ^7fl ^S] 0 ! r^S}-*) "J^l^S^ *V 

A. 

<55> ZL^JL, ^i-g-(50)-$: ^- 3^(55) ^H^H ^ ^ ^ ^HflS] 

(65)1- ^]*\<A °0-^-§-7l(5) ^ ^tifll(lO)^ rt^ofl -g.*]^ tifl ^-^j- .g^s^ 
^Tfl ^4. <^7H ( -g-^^7K65)S] ^ 5mm ^£.3. ^€4. 

<56> HLfl, Al^-(50)^ 71^(15) m o}^o] s)^ zjoll- ^.s. tg^s)^ 

<57> ^-71*1 yj-Sf ^ A^-g-(50)^ X\£r# 7l§O.S 7j-^«- ^VJfS>|- #^JjL 

^1*17}- 4:3^- -B-^KE^j- J£*]&t±. ofl^. so^ > ^^.(50)0] ^o] 7 > 
7i-&^r 7«fl^l ^o., 7]^£LsL #Jf ^ ^°l7> 7-j^-& 4tifl 

olJL, s^o] z}o) 7 } 3ti fl7> ^S]^ ^H*}. ^Ajofl, A 

^Ti^iLS *J*1*>S), <>l^Hr Al-g-(50)Sl 2} ^^lol^-Ai^ Ti^H ^ol( h )^ 
1.5Wfl7> 

S-^H^ ijZj-^ ^ofl ^^*Vrf. 
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<59> #3-8-71(5) ^ ^afl^(lO)^ 3^1 t^!-5- -£*1£)tt ^-^^(50)^:, £ 3°fl 

# -fr^^r H*r*M S!3*Kr .2.^(50) a}°H ^^tt Zl^-ti.(60) i-fl-^l 

3*H*Hf« ^<fl*l7lfe *^-g- <H8*H #^-(20) H^-fe Hl^^^z^^ 

f7Hl -f^ifl#«l-ir 7 ^i7} 7>^§>7fl tic]-. 

<eo> ^x>S -§-71(100)1- ^SRr #3-8-71(5)2}- ^tifl^(lO) 7j-^Jf ( 2 0)^ jl 

Sl^S] £ul 3-°^, 7-1^(15) 4^1 <M=)*r ^«o V ^ -fr^^l 7> 

^o} o}^. ^Ajao) Ml^l ^^X>7> ^^Cf. ol nfl t je. 6 °fl £Al*l 

«>4 ^£7> fe£ WlAj-^A]^zl-^7> 7^-^(20) $\4±<>\ #3-8-71(5)^1 A 

1^(10)^0101 zz.^-tL(60Hl ^r^H*! S]*!*}^ >§^1 sHKStagnant Vortex) 

7> ^^Tfl 3MtK 

<61> SE^t, £ 7oll 51*1*1 a>5+ ^-o], AfZLAl -B-^-Sl^ ^^tg: o.^^ ^ 

JjL ufl^o} ^Bfl^(10)oll ^^1^ A^-g-(50) A>ojcq n^-y.(60) ^<H1£ ^^Hr-I- 
^^^1 71 711 €tr. #^r, ^3°fl 3$ ^£^>S. ?]*fl #3-8-71(5) «1«(1 ^tifl^ 

(10)^^1 ZL^f-«.(60H ^^-El^ til^^^Zl-^o^ c$o) 21711 ^Cf. 

<62> ol^ ^o], #3-§-7l(5)sl n^sl- ^tifl'SdO)^ :n.-f-w.(60H ^^51^ 3*11*1- 
^Hl «1^4H7H^r -fr-S^ *m fl** 3°J3°1 ^^ns. 

n^ti(60) i-fl-^1 *1#7ti sqs.3., n^w(60) tfl^m til^-^^zl-^7> ^3*11 
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<63> o]9\- JL4=-°) ^ «J-^= -fi-^ofl T^-^o] ^c^Oj- o.^ afl 

<64> ^ofl, ^7}S7} ^#£#3^ #SMH£-, S. 8 ^ S. 9^1 ^o], ^ 

^^%H1 <^o] 7^ ^, ^^(15) Sl-cjol ^Aj^l 

3 #3 Si 7 <H^ -n-^^ ^^AS^Ei ^«-( 20)^1 -B-<y^ ^^7> 7 0 >^«- SJJ^ 
7^ ^(7)0.5. -ff-^SH, ^(7HH 7><I^ ^ oL^CS. 1 ^ £ 2 ^)^5L W} 
^ ^7}A) ^4. 4^1 ^*7l(5) £ i^HflfKlOH H^i(60)^ ^ 

3j-8-^l ^-Wtt 3Mt}. 

<65> ^Bl^, A>J1A1 ^>fl*Hr JI^ o.^o] ^^-(50)4 

-g- n^-t±(60)<^l U^SJ-fe sHr^b % 31^^ (Boundary-Wake )*<H1 ¥<*l 

«^*| al-o>^jL, ^4 ^oIji ^aH zL^ti. ^4 

5]^^* £tt (Stagnant )7> sH , o] ^^a^ Hi #2=.>g zH 1 * sj-^-^o.^ 

<66> S*V, ^A>5.^- 71(100)^ 7j-^«-(20) ^--t nfl^-cH] i£^i=. -gA^o] ^ «J-^= ^ 

<H1 *]-g-*M ^£^>7> #tfl^ ^ ^ Wl^A]^^7> <3-^-§-7l 

(5)^ =L^*°\) ^^Hf ^Efls. ZL^tf.(60) ^^-^1 ^^l*>7fl ^t}. o]<4 £ 
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<67> O.S., -fr^l Uflt^ til A o V ^4]^^# JH|-g-(50) 

^V°H n^(60)l- -^-2-5.^ (Phase Separation) 

S]wfl#wl^ #^X)z] ^ 5^3. W . tcJ-eH, Sr^Hl ^tb cfl^^flAj-^ 

*T 7l?_V ^-oj-o] ^ ^ 7> <g ^aJ>§- T#x]*}a\ g^a^ <?M^ ^Al^lJL, 

<69> OjAj-oflAi ^rg o. s.^^ ^AHlSf %^}<^ S.X\ ^ ^ ^ $! *1 ^ , ^-f € ^ 
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13^* 1] 

^■8-71(5)^ ifl^a ^ ^wM(io)^ si^^oil AA AA 

-i: £51-1=- >i^El^ iL^(50)-8r ^«1*H, <?}^*Hr ¥ 7fl'^ 

(50) A}o]6fl z^zf *>q.^ <g#=|if- H^tL(60)# ^wl^Kr 53 -g- ^HJilS *Rr 

hi 4^43 -a-s^-g- n^-w-* ^ltt 7v<a-3^5L*g €7>s. 

2] 

A o V 7l A€"g-(60)^ ^*H«^ 71^0.3. A>ol^ tg^ 

5]^ tb ^ 9^(55) ^=)<H T^sj #5E^- s-^i 

[^n 1 * 3] 

#71 ^.€^(50)^ ¥ 3^(55) zj-zj-s] ^#£lfe -g-^^7fl(65)« ^til 
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4] 

^ ^^^(80)^- ^l^Rr ^ ^8-2.3. *m ^^43^^ 



5] 

^-71 #-g-^3(80)£ ^-71 ^(h)Sl 1/2 371^ 3^-8: ^wl^H, 

# 4^ ^l^Kr ^§-^(80)31 f^?l 7^7}- #(h)s}- LMAS «fl<i 

7>S. 

I^^t 6] 

^-71 ^-§-(50)^ 7-1^(15) 7tifl zjol-i. ^sjoj, 

#^-*f *HM^ ^°l«]7f 4:3«=>1 #7j ^^-g- 

71(5)^1 tfl^ ^ ^7) ^ tifl 1(10) 5] ^13^ ^^—5. *>fe 

4H§-#«-g- H^-ti-S ^tiltt 7KJ-3 s r5.*8 ^7>S.. 
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